Microfilaments and microtubules are cytoskeletal components that function in determining cell movement, shape and the three-dimensional organization of most of the cytoplasm (15). In chromatophores, the participation of microfilaments and microtubules in pigment granule transport has been extensively studied, and some reports have described the cytoskeletal elements in the fish chromatophore (4, 7-12), but the relation of the intercellular transport of pigment granules to the cytoskeletal elements is yet to be entirely understood. Schliwa et al. (13, 14) studied the distribution of microtubules and actin filaments in the melanophore of the angelfish using immunofluorescence as the marker. With the medaka, Obika (5) used transmission electron microscopy and showed the existence of dense arrays of microtubules and microfilaments.
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We Microfilaments and microtubules are cytoskeletal components that function in determining cell movement, shape and the three-dimensional organization of most of the cytoplasm (15) . In chromatophores, the participation of microfilaments and microtubules in pigment granule transport has been extensively studied, and some reports have described the cytoskeletal elements in the fish chromatophore (4, (7) (8) (9) (10) (11) (12) , but the relation of the intercellular transport of pigment granules to the cytoskeletal elements is yet to be entirely understood. Schliwa et al. (13, 14) studied the distribution of microtubules and actin filaments in the melanophore of the angelfish using immunofluorescence as the marker. With the medaka, Obika (5) used transmission electron microscopy and showed the existence of dense arrays of microtubules and microfilaments.
Recently, we reported that fibronectin induces the migration and cell spreading of the melanophores of the medaka, Oryzias latipes (2, 3) . Fibronectin is a glycoprotein found on the cell surface, in extracellular matrices and in blood and has various roles in the morphology and behavior of cells of various animals (1, 16) . Based on previous results we have speculated on the possibility of the transmembrane interaction of fibronectin and cytoskeletal elements of melanophores. We here describe the distribution of fibronectin, microtubules and microfilaments in the melanophore of the medaka based on an immunofluorescence study. (Fig. 3D) . But, in the medaka melanophore, fibronectin fibers were present only in cells that had been treated with methanol. All the fibers appear to originate in the central region of the cell. In control experiments with normal rabbit serum and FITC-labeled goat antibody, non-specific fluorescence showed up. The radial arrangement of the preserved fibrous structures revealed by tubulin immunofluorescence is shown in Fig. 4A . In the control, no specific fluorescence is present (Fig. 4C) . The fibrous structure, thought to be made up of microtubules, appears to traverse the central region radially to the cell's periphery. Each fibrous structure is traceable for a long distance. The cell periphery is also stained. The fibers appear to originate near the nuclei. The distribution of actin in the medaka melanophore is shown in Fig. 5A . There is no specific fluorescence present in the control (Fig. 5C) . A radial arrangement of thin fibers with small fluorescent granules along each fiber is present. Dispersed medaka melanophores have clearer immunofluorescent patterns than those of aggregated melanophores.
DISCUSSION
Immunofluorescent fibronectin fibers have a radial arrangement in the medaka melanophore.
For the culture of melanophores in fetal calf serum, there are two possibilities as to the fluorescent pattern. The antibody to fibronectin may react with calf fibronectin which may bind to the fibronectin-receptor of the melanophore. In this case, the distribution pattern would reflect the fibronectin-receptor in the melanophore. The other possibility is that the pattern reflects the distribution of fibronectin itself in the melanophore.
We do not have sufficient data to determine which of these possibilities is the case because it is difficult to make melanophores spread on cover slips without the use of fetal calf serum.
The distribution pattern of fibronectin in the medaka melanophore differs from that in fibroblasts.
All the fibronectin fibers of the melanophore appear to originate in the central region of the cell and are arranged radially. This fibronectin distribution in the medaka melanophore is similar to that of tubulin and to that of actin. Whether there is interaction between fibronectin and the cytoskeletal elements of the melanophore has yet to be shown. The pattern of fibronectin found in melanophores treated or not treated with methanol differed. This means that there is a fibrous structure between the ventral cell surface of the melanophore and the substratum. In contrast, there was no difference in the distribution of the fibronectin of fibroblasts treated with methanol and those not treated. This is probably due to the difference in cell type because fibroblasts synthesize and secrete fibronectin, whereas melanophores do not.
Schliwa et al. (13) used immunofluorescence to show the distribution of tubulin in the melanophore of the angelfish. A comparison of the two fish species shows a similar distribution pattern of immunofluorescent fibers. In both a radial arrangement runs from the central region to the periphery of the cell.
Actin filaments are present in the melanophores of some teleosts (5, 6, 14) . In the medaka melanophore, actin appears to be diffused, or present in a fibrous structure showing a somewhat radial arrangement but melanophores with dispersed pigment showed clearer immunofluorescence than melanophores with aggregated pigment. Our results are not consistent with those found for the angelfish (13) . We believe that the difference is ascribable to the different distribution of actin in the melanophores of the two species. The isolation and characterization of the cell surface receptor for fibronectin is the next step to be taken to determine the relation of fibronectin to the other cytoskeletal elements.
